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RECEIVED

Mr. Tom Daugherty MAY 3 1 2002
Indiana Department of Environmental Management
Office of Land Quality . DEPARTM ENT OF
100 N. Senate Avenue ENV'RONMENTAL MANAGEMENT,
Indianapolis, IN 46206-6015 OFFICE OF LAND QUALITY,
Subject: Slurry Wall Reconstruction - CQA Acceptance Report

Gary Sanitary Landfill

Gary, Indiana

Telephone

Dear Mr. Daugherty-

630 574 20006
On behalf of the City of Gary Department of Environmental Affairs, Earth Tech 1s submitting
3 copies of the report referenced above for your review and approval. Facsimile

The repair to the slurry wall, discussed 1n late 2001 and early 2002, has been completed as of 630 574 2007
early May 2002. The work performed and results obtained are contained 1n the attached '

report. As follow-up to your January 30, 2002 letter, this CQA Report is being submutted

within 30 days of construction completion.

If you have any questions, please call me at (630) 574-2006

Sincerely,

Earth Tech, Inc.

Project Manager

attachment

cc: Ms Danela Klesmith (IDEM)
Ms. Rose Myers (IDEM)
Dorreen Carey (City of Gary Departiment of Environmental Affairs)
Bob Strimbu (City of Gary Department of Environmental Affairs)
Mr Otho Lyles / Dan Buss (Northlake)
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Gary Landfill
CQA Acceptance Report

Certification of CQA Officer

I hereby affirm that the information provided by Earth Tech, Inc., contained within this
Construction Acceptance Report covering the Slurry Wall Repair at Gary Landfill, is accurate

and complete to the best of my knowledge and belief, and that the construction has been
performed in substantial conformance with the engineering design.

Andrew J. Quério, B.E.
CQA Officer
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Indiana Professional Engineering Registration Number: PE10000070
Expires: 7/31/02

LAWORKNGary 430 NAENGRAS lurry Wall Repan - CQA Report doc

May 2602
11


file:///WORK/Gary/44567/ENGR/Sliiiry

Gary Landfill
CQA Acceptance Report

1.0  Background

Gary Landfill, as with most landfills, has a landfill gas-monijtoring program for fugitive gas in
the soil outside of the limits of waste. Gas is monitored via a series of perimeter wells, where
gas, can be detected. At gas probe GP-4, 'landfill gas migration monitoring indicated that
fugitive gas was present in the soil.

A soil-bentonite slurry cut-off wall had been constructed in the past as a barrier to offsite
migration of landfill gas and leachate. It was suspected that a portion of the slurry wall was
missing along its top in the vicinity of GP-4. Test holes were made and confirmed the presence
of a gap in the slurry wall. A detailed solution for execution of repairs to the slurry wall was
transmitted to the Permits Branch at the Indiana Department of Environmental Management via
letter dated January 10, 2002. The concept for the repair as described in the letter and
implemented here was for the top of the slurry wall to be repaired by placement of a compacted
clay plug. Design calculations enclosed in the letter demonstrated that the provided clay
material would serve as a functional replacement of the slurry wall.

2.0 Reference Construction Documents

o Letter to IDEM: Containment Effectiveness, Compacted Clay Wall vs. Soil-Bentonite
Slurry Wall, Gary Landfill — prepared by Earth Tech, Inc., dated January 10, 2002

e Specifications and CQA requirements included 1n the letter report referenced above
3.0 Construction Summary

Earth Tech provided continuous and full-time CQA monitoring and observation of repairs as
performed by Northlake Excavation and Demolition. Inc. (Gary, Indiana). Work occurred on
April 25 and 26, 2002, and May 3, 2002, and 1s documented by this report.

The location of the slurry wall repair was previously located and identified by field stakes on the
East edge of the site near gas probe GP-4. The marked location for excavation was a line of
about 70 feet n length, running n a north-south orientation, with the north limit approximately 5
feet south of GP-4. A Tractor Backhoe was used to unearth the top of the existing soil-bentonite
slurry cutoff wall. The excavated trench was through sandy soil that had little cohestve strength
so that as the depth of the trench increased, so too did the width. For this reason 1t was decided
that the slurry wall repair would be done in sections defined in length by the reach of the track
hoe. The mussing top of the slurry wall was located and followed down to a depth of
approximately 7 feet. I[solated perched water from off site began to seep into the trench, so the
first lifts of the clay repair were placed as two 1-foot thick lifts. Subsequent lifts were placed,
compacted, and tested in 6-inch hfts. The compacted clay plug was placed to a width of
approximately 5-feet or more

L AWORK\Gar yM4S0MENGRS lunry Wall Reparr - CQA Repont doe May 2002
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Gary Landfill
CQA Acceptance Report

The excavation continued south from the end of the first repair (30 feet south of GP-4) for
another 20 feet. The top of the slurry wall was exposed and capped with clay as before. The
maximum depth was about 6 feet and likewise experienced some ground water infiltration. The
first lift was placed 1-foot thick, after which succeeding lifts placed were in 6-inch increments.

On the second day of operations, the third repair section continued from 50 to 70 feet south of
GP-4, where the top of the existing slurry wall was found largely intact. The final trench depth
here was only about 4 feet and no offsite groundwater seepage was observed. All lifts were
placed in 6-inch increments, each of which were compacted and tested as before. A final lift was
placed across the entire area of the repair, after which the surface was roughly graded.

Compaction of the clay was performed by pressure applied by a sheep’s hoof roller compactor
and/or the track hoe scoop.

The third day of activities involved the application of black dirt topsoil. The surface was
restored to blend with existing grades. Seed and straw was then applied to the location of the
slurry wall repair to complete the repairs.

The Earth Tech CQA Monitor’s daily field reports are provided in Attachment 1.
4.0 Construction Quality Assurance Activities

The CQA monitor observed excavation of soils overlying the existing sturry wall and visually
inspected construction of clay plug repair. In-situ soil tests were performed using a nuclear
density gauge, test method ASTM D2922, to verify the repair met project specifications for
percent compaction and moisture content. A copy of the nuclear density test gauge calibration
certificate is included in the Earth Tech CQA Monitor’s first daily report. A total of 28 tests
were performed for the 11 lifts, which satisfies the project requirement of one test per lift.
Generally, the initial lift placed was compacted but was not tested; testing was conducted on the
subsequent lifts placed. Results of field nuclear density tests are provided in Attachment 2. All
test results met the project requirements of greater than or equal to 95% of the maximum
standard proctor dry density, and greater than or equal to the optimum moisture content, to a
maximum of +4%.

Moisture control during compaction was verified by water content measurements made with the
nuclear density gauge and by performing laboratory moisture content tests (oven dry method) on
soil samples obtained at randomly selected nuclear density gauge test locations. Density values
were verified using laboratory results from Shelby tube samples to check the density values
obtained with the nuclear density gauge. A companison of the two methods can be found in
Table 1. Dry densities obtained with the nuclear density gauge averaged 5.5 pounds per cubic
foot lower than those obtained utilizing the laboratory procedure. Moisture contents measured
by the moisture/density gauge averaged 2.1 percent higher than the laboratory moisture contents.
The results are reasonable and represent the accuracy one would expect using these test
procedures.

LAWORK\Gary\4367MINGR\Sturry Wall Repan - CQA Repoit doc May 2002
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Gary Landfill
CQA Acceptance Report

Table 1
Comparison of Density Tests/Nuclear Gauge vs. Lab Results

* Gauge'Test,
. uNumbe

1-4

Liboraoy

3-5 15.7
Average 16.8
Difference

5.0 Laboratory Testing of Construction Materials
5.1 Pre-Construction Testing

The geotechnical laboratory of Great Lakes Soil and Environmental Consultants in Burr Ridge,
[Ilinois performed pre-construction testing of the clay material delivered to the site for repair of
the slurry wall. Three bulk samples were evaluated for grain size, Atterburg limits, standard
proctor, and permeability. Laboratory reports of pre-construction testing are provided in
Attachment 3 and results are summarized in Table 2. The pre-construction test results met the
project specifications. (Please note that the oniginal specification stated in the 1/10/02 letter
report indicated LL>25%; this specification was mustakenly incorrectly stated. An LL value
>20% is a more typical specification referenced for clay, and therefore, was intended for this
project. All LL values were greater than or equal to 22 and are therefore considered acceptable.
In addition, the original specification stated in the 1/10/02 letter report indicated Clay Content
>25% at 0.002 mm size; this specification was also mistakenly incorrectly stated. A Clay
Content value >20% at 0.005 mm size i1s a more typical specification referenced for clay, and
therefore, was intended for this project. All Clay Content values were greater than or equal to
37% at 0.005 mm size, and also were greater than 25% at 0.002 mm size, and are therefore
considered acceptable )

L AWORKAGary M4 36 N\ENGRAS Ly Wall Repan - CQA Report doc May 2002
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Gary Landfill
CQA Acceptance Report

Table 2
Enterprise Trucking Clay

Sample | Passing | Liquid | Plasticity | Clay | USCS | Max. | Optimum | Permeability
ID #200 Limit Index | Content Dry Moisture (cm/sec)
(%) (%) greater Density (%)
0.005 (pcf)
mm
. (%)
S#1 78.4 26 12 50.2 CL 112.0 17.0 2.1x10°
S#?2 71.2 22 10 37.1 CL 119.5 13.5 6.4x10°
S#3 61.1 23 11 41.9 CL 117.0 13.5 9.1x10°

5.2 Construction Testing

A bulk sample of clay material that was placed in the repair was tested for grain size, Atterburg
limits, and standard proctor. Laboratory test results are included in Attachment 3 and results are
summarized in Table 3. The project specifications were met.

In addition, two undisturbed tube samples (ST-1 and ST-2) were taken and tested for
permeability. Results indicate permeabilities < 1x107 cm/sec were achieved (approximately
5x10® cm/sec achieved). Laboratory test results are included in Attachment 3. The project
specifications were met.

Table 3
Clay Placed in Repair

Sample | % Passing | Liquid Plasticity Clay USCS Max. Dry | Optimum
ID #200 Limit Index Content Density %
greater (pct) Moisture
0.005
mm
(%)
CS-1 72.3 25 12 433 CL 114.5 14.5

6.0 Conclusions

In summary, based upon our observations and test results, Earth Tech concludes that the work
represented by this report is in substantial conformance with generally accepted construction
practices and the approved repair as proposed in the January 10, 2002 letter.

LAWORK\GaryM436NENGR S Tuny Wall Repair - CQA Report doe May 2002
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Daily CQA Field Reports
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AGUINAGA TECHNICAL SERVICES INC

SERIAL NO: 23590 DATE: 02-11-02
DENSITY STANDARD COUNT: 2,884
. COUNT AT--------
DEPTH 1.752 2.151 2.648 ~~- A --- --- B --- ---C ---
______ g/CC - —— =
BS 1,217 826 552 3.25953 1.29725 . -0.08635
50 4,166 2,734 1,679 10.49585 1.18318 -0.124¢4
100 4,215 2,614 1,479 12.94504 1.27083 -0.06541
150 3,398 1,975 1,023 13.459%6 1.40314 -0.02699
200 2,362 1,263 604 14 .31340 1.65380 -0.02997
250 1,489 742 333 12.92605 1.86273 -0.02221
300 893 411 188 14.58745 2.25157 -0.02755
1 A
WHERE: DENSITY IN g/cc = - * In(------- )
B B R + C
COUNT
R = RATIO = -----=--~-
STD CNT
MOISTURE STANDARD COUNT: 697
- --COUNT AT----
0.000 0.384 -~~~ F --- -=- E ---
32 293 0.97404 0.04591
(R - E)

WHERE: MOISTURE IN g/cc = -------

This instrument was found to be mechanically sound and electronically
stable, both prior to and after its calibration. All data listed
above, apply to this instrument only. The calibration was performed at:

AGUINAGA TECHNICAL SERVICES
1924~-C Calumet Drive
Sheboygan, WI 53081

Recalibrate in accordance with manufacturer recommendations.
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Attachment 2

Field Density Test Report
(Nuclear Density Testing)



EARTH@TECH

A YOO INTERNATIONAL LTD COMPANY

Field Density Test Report (Nuclear Density Test)

Page _\ _of _3

Date Ape 23 o0 T Project. SVecey Weld Regate Computer Backcheck: NJA

Daily Report Noj: \ Project No - Y5y SL G7.¢1.01

Technician: W ¥ Cloe an e che Computer Entry: N /A

Probe Wet Dry Opt. %

Test Reltest North East Depth |Density | Density | Moisture | Moisture | Moisture| Proctor| Com-
Number|Refl No Location / Description Coordinate {Coordinate{ Lift {(Inches)| (Pcf) (Pcf) (Pcf) (%) Req (%)| (Pcf) | paction
(- 04 35 5. ofF 604 . } 12 N | lic.o| NA \8.9 V7.0 | v 49
(-2 2 2 & 1062 (9.9 i 95
= ) 3 | ¢ VO E 8.3 HES
RS X 4 L (0L, ) i9.7 48
|5 ] $ <= (07,5 19,0 96
L L X (. ¢ EN V8.5 47
o " 7 4 109,77 17,8 9%
i3 3 3 ¢ (065 Vg, 49 97
- T G 8 (09,4 \0.2 98 .
- 1o K i ¢ 16, | (7.6 96
t-1] I i G v o|uee| ¥+ 6.8 | v 199
* Project Requirements. b Min. % Compaction 11,0 Min. % Moisture Req.

Rev 02/99

F202/CPS
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Field Density Test Report (Nuclear Density Test)

EAHTH@TEOH

A THCO INTERNATIONAL LTD COMPANY

Page _Z _of _5_"

Dale hpe 28, 2000 Project: _ SVwarr 1 Wall Repes - Computer Backcheck: wi /0

Duily Report No.. i ProjectNo- _ 84367 Oi. o1

Technicran, Q. M Cloemaches Computer Entry. N/

Probe Wet Dry Opt P
Test Retest North East Depth | Density| Density | Moisture | Moisture | Moisture| Proctor] Com-
NumberjRef No Location / Description Coordinate |Coordinate | Lift | (Inches) | (Pcl) (Pcf) (Pcf) (%) Req. (%)| (Pcf) | paction
2 3C-50 TF S, G Y | & WA IS NA 7.6 | V1.0 |uviz,e| (SO
L 4 ¢ L (Wi 17.9, y | a8
Ly 3 G 1 61 % (6.7 1 Y6
Ly 4 6 (37,3 8,4 G
v 5 S o 0§, o (69,7 SGe
e 6 G (G, & 19, 9 95
-7 K A i0g.2 ig. 2 86
L-% § ¢ ok 09 1s
LY ‘ i ¢ 08,2 19.¢ S7
- f 8% ¢ v l3 . 1g. S ! v |99
* Project Requitements 48 M. % Compaction 17,0 Min. % Moisture Req.
Rev 02/99

F202/CPS



EAHTH@TEOH

A t“ca INTERNATIONAL LTD COMPANY

Field Density Test Report (Nuclear Density Test)

Page .3  of 3

Date. _ A e & = 0O Project __ Sliereyg Well Qepealc Computer Backcheck: _ wfn

Daily Reporl‘No.. ' ra Project No. _V4 Sl GT.01 . © \‘ '

Technician. R, ML o e Y Computer Entry: N /A

Probe Wet Dry Opt. T

Test Relest North East Depth |Density | Density | Moisture | Moisture | Moisture| Proctor| Com-
Number|Ref No Location / Description Coordinate [Coordmate | Lift | (Inches) | (Pcf) (Pcf) (Pcf) (%) Req. (%)| (Pcf) | paction

31 S0-70 T+ Sewvh 04 \ i whA ey | wa 9.6 [ v7,0 |1izo | 96

7-7 Z ¢ y 1073 \ (5.5 | | S¢

3y 3 ¢ 1§ 4 5. 1 97

- vl oe 1o,y b7 919

Ly | PTT § 6 Hu, ¢ (6. q8

3.¢ 6 ¢ (09.9 1g .7 ¢

&7 v 7 G RY lio. o W 17,5 56

* Project Requirements s . Min. % Compaction \7.0 Min. % Moisture Req.

Rev 02/99

F202/CPS
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Attachment 3

Laboratory Test Results
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Enterprise Trucking
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83/721/2602

86: 44

6383218345

GREAT LAKES SOIL ENW

PAGE

1512

VS Great Lakes Sail & Environmental Consgultants, Inc. GRAIN SIZE ANALYSIS
W 333 Shore Dive, Burr Ridge, IL 60824 Ph (530) 321.0444  Fax' {830) 3210943 (ASTM D422)
Project |[Gary Landfiff
Ciient Earth Tech, Inc, 3121 Butterfisld Raad, Oak Brook, IL 60523 Attn.: Mr. Andy Quario
File No. 2315 |Sample #| S# Date Tested |  2/1/2002 Tested by]  AK
P Qeby| SW |
Sample Location| NarthsideStock Pils
Sample Description] Gray Clay CQNTQ / pﬁ/gz ﬂqqﬁ//ﬁé CM/)
« 22388 2 z g 2
100 '
30
I
80 =~
70 Tl
80 .
50 B N
40 :
30
20
10
0 !
100.000 10.000 1000 0.100 0.010 0 001
S
__
% + 3" % Gravel % Sand % St % Ctay
0.0 7.2 14.4 28.2 50 2 _J
Sleve Size Percent Passing Liquid LImit, L Plastic Limit, PL] Plasticity index, Pl
307 100.0 s s
4
15" 100.0 - ! | 12
1.0" 100.0
s 3" 700 0 . . _
ol T —|  Soil Classlfication:|CL e
38" EShS Soit Description.jLean Ziay with Sano
No. 4 928 o UBECTIPLON, —8Y Wilh Sa
No. 10 5123 | ],
No 40 FER l System:|USCS
Ne. 100 830
e No 200 | 784
Remarks: T




p3/21/0882 B86:44 63832168945

GRE&T LAKES SOIL ENW

MOISTURE - DENSITY

Y Great Lakes Soil & Environmental Consultants Inc. RELATIONSHIP CURVE

W 333 Shiore Drive, Burr Ridga, IL 80521  Ph (630} 321-0844  Fax (B30) 321-0945
ASTM D698-91

Project| Gary Landflli

Client| Earth Tech, Inc. 3121 Butterfield Road, Oak Brook, IL 60523 Attn.. Mr. Andy Querio

Flie No. 2315 Sample # S Date Tested 2/1/2002 Testod By AK

Qc By SM

of
o

Sample Location!Northside Stock Pile

 Sampla Description|Gray-Clay (é—”wﬁf}-% 71&-?77% 6&4—?)

Moisture, %

: Mold Hammer ]
f Proctor : . .
Type of Proctor|Standard] Msthod: A size. In. 4 Welght, Ib, 5.5 Drop, in 12
No. of Layers 3 No. of Blows per Layer 25
140 - —
N
N\
130 nY
- ~
&
z
g 120 —N-
8 AN
E S
110 AN
~
4 AN
X
Z i -
I’ M
U
160 { L S
0 2 4 8 8 10 12 14 16 18 20 22 24 26 28 36

~N

Zara Air vold Curve Soacliic Gravity

Results

~J
o

Maximum 112.0 d Optimum 17.0 /’ Natural 1
Dry Denslty, pcf| ) Molsture Content, % ' Molsture Content, %

K

Remarks

L)




83/21/2802

BE: d4

383718945

GRE&T LAKES SOIL Er

r-Qc

B4

%

Great Lakes Soll & Environmental Consultants, Inc

313 Shore Drive, Burr Ridge, IL 60621

Ph: (G30) 321-0944  Fax, (630) 321-0845

COEFFICIENT OF PERMEABILITY -
ASTM D5084
(FLEXIBLE WALL)

Project Gary Landflll
Client Earth Tech, Inc. 3121 Butterfield Road. Oak Brook [L 60523 Atin. Mr Andy Querc
Flle # 2315 |  DateTested 2/7/2002 [Tested by:|  AK Qcby: | sB
Sample ID: |S#1 Locatlon lNorthsndg‘Stock Pila
Sampl? ray Clay , e 7 l e / lofr
Description y ey @”/ﬁf,‘%j&é Tl Kot < M}’)
Specimen Dats
Inltial
Dismeter: 1016 cm Area, A: 811 sgcm |
Height, L: 579 com Volume, V: 4684 cucm
A . |Msss of Sample: 9677 g---- Moisture-Content:- 180 % /
Wet Density 1213 pcf
Dry Density 1070 pcf 4
Ie
Final
Oiameter: 10,10 ecm Area, A: 801 =&sgqcm
Haight, L; 570 com Volume, V: 456.7 cucm
Mass of Ssmple: 96430 g Molsture Content. 202 %
Waet Denslty 1318 pcf
Dry Danslty 109.6  pcf
Deg of Saluration 8E 3
Test Data
Permeant De-alrad Tap Water
Call Preasure 80 0 psi
Top Prassura 75.0 psi
Botlom Pressura 77.0 pst
Gradient, 243
- Buretia Readings
Date Time ‘:'Talf::d Cu?::;tlve Oulfiow Infiow Cutlow/inflow| Fluld Temp Permeabillity
(Sec) (Sec) CC w Ratlo oC cmi<ec
21712002 | 11°30 AM 0 0 1.76 538 20.0 —
2/7/2002 | 12 40 PM 4200 4200 200 5.14 1.0 200 2.43E-08
2712002 | 1.35 PM 3300 7500 2.12 5,00 0.8 200 1.87E-06
2{7/2002 } 240PM 3800 11400 228 484 10 20.0 1.83E-08
2/7/2002 | 3,45 PM 3900 13300 246 +.58 1D 200 2.09E-D3
N , , _ -
Lhvarage Permezollity = 2.1E-08|cmisac
Remarks: j

Cuslity, Service & Commiirnoni
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B3/21/2082 B6:44

/

£383218345

GRE&T LAKES

SOIL EN

At.}‘ Great Lakes Soll & Environmental Consultants, Inc. GRAIN SIZE ANALYSIS
X 333 Bhors Drive, Burr Ridpa, IL 60521  Ph, (830) 321.0944 Fax, {830} 321-0845 (ASTM D422)
Project |Gary Landfili
Cllent  1Earth Tach, Inc, 3121 Butterfield Road, Oak Brook, iL 60523 Atn.: Mr. Andy Querto
File No. 2315 [sample #| s#2 | Date Tested |  2/18/2002 | Tested by| MC
' Qc by SM
Sample Location] dewirside Stock Plle
Sample Description| Gray Clay ([N/’Z’X’/’/eg/{ TEK A G il 5/)
- i t _!l; - L 2 b é o 8 §,_ §_ -
3 253 bE 5 ¢ g £ 4
100
90 B -
80
\‘\4»1
70 S
60 N
50 b
el
40
30 A
20
10
ol
100.000 10.000 1000 0 100 0010 - 0.001
% + 3" % Gravel % Sand % Slit % Clay
0.0 8.3 22,5 34.1 37.1
Sleve Siza Percent Passing Liquid LImlt, L Plastic Limit, PL{ Plasticity Index, Pl
3.0" 100.0 / . e
15" 1000 22 2 10
10" 100.0
3/4" 100.0 . A P
72" 58 0 Soil Classlflcation;|CL
308" 956 Soll Description:|Lean Clay with Sand
No. 4 93.7 il )
No. 10 82.2 o
No 20 55 6 System:(USCS J
No 100 76.8
No 200 71.2
[Remarks. 1




$3/21/2062 ©6:44  B3B3718945 GREAT L&KES SOIL ENw PraE 11

’ MOISTURE - DENSITY
‘I" Great Lakes Soil & Environmental Consultants Inc. RELATIONSHIP CURYE
333 Shore Drive, Burr Ridge, IL 80521  Pn; (630) 321.0944 Fax (€30) 221-0345
(630) 3 (630} s ASTM D698-91

Project} Gary Landiill

Client) Earth Tech, Inc. 3121 Butterfleld Road, Oak Brook, IL 60523 Atin.: Mr Andy Querlo

File No. 2315 Sample # S#Ha Date Tested 2/19/2002 Tested By AK

Qc By SM

Sample Location|Dlsrthaide Stock Pile

________ ' Sample Description)|Gray. Clay. ( f"”‘/‘%}eﬁefﬁ%’ ,7-3?&% 27, Vo ¢ My)_ . . i 1. -

Mold "Hammer
Type of Proctor|St. : . ' n.
Yp andard| Method A Size. In. 4 Walght, Ib. 55 Drop, In.| 12
No. of Layers 3 No. of Biows per Layer 25
150 N
NG
130 S
B
[»8
é S
€ 120 S\
8
P N
o 7
110
W
100
0 2 4 8 8 10 12 14 16 18 20 22 26 2B 28 30
Malsture, %

Zero Alr Voud Curve Specific Gravity:  2.75

Resuits s
Maximum 118.5 7 Optimum| 7 Natural
Dry Density, ch ) Moisture Content, % ’ Moisture Content, % ]
Remarks




B3/21/20082 06:44

638321

@945

GRE=T LakES SOIL chv

PaGE 83

-

Great Lakes Soll & Environmental Consultants, inc
333 Shore Drive, Burr Rldge, IL 60521 Ph. (630) 321-0944  Fax. (G30) 321-0945

COEFFICIENT OF PERMEABILITY -
ASTN D5084

(FLEXIBLE WALL)

Project Gary Landfill
Client Earth Tech, Inc, 3121 Butterfield Raad, Oak Brook, IL 60523 Attn - Mr. Andy Querio
File # 2315 |  Date Tasted 2/26/2002 [Testedby:] Ak | acby: [ sB
Sample ID: [S#2 Lacatlon Fw-e Stock Pile
Sample Gray Cla - -y
Dascription yuay (Ef‘\//i%"/é'i SA /Aﬂlﬁ‘/é’}'r’b/é CM’)
Specimsn Data
Inltial
Dlamatar 1018 cm Area, A 811 sqecm
Holght, L: 582 com Volume, V: 4718 cuem e
. _|Mass of Sample, . 8910 ¢ Molsture-Content:— 15:5 %
Wat Denslty 1311 pef /
Dry Density 11328 pcf
Final
Diameter, 1015 cm Area, A’ 80.9 sgcm
Neight, L: 5.B0 cm Volume, V: 469.3 cucm
Mass of Sample: 99330 g Molsture Content 191 %
Waet Dansity 1321 pcf
Dry Denslty 1108 pcf
Dag of Saturation 85.8
Test Data
Permeant’ Dealred waler
Cal! Prassure 80,0 psl
Top Pressure 750 ps!
Botlom Prossure 77.0 pai
Gradlant 24.2
. Burette Readings
Hlapsed Cumulstive Outflow/inflow| Fluid Temp. Permeabilily
Date Time Time Time Outflaw Inflow Ratlo oC cmisec
(Soc) (Sech s -
2{26/2002} 11:05 AM 0 0 2.54 542 200 -—
2(28/2002 | 12.10PM 2900 3804 3,32 478 1.2 200 7 832-08
2/26/2002 | 2:02 PM 6720 10620 418 3.94 10 20.0 8 18E-08
2/26/2002 | 3:12PM 4200 14820 4.60 340 0.8 200 6.80E-08
2/28/2002{ 4.10 PM 3480 18300 4.84 308 0.8 200 5 OGE-058
avaragz Parmesomty = 6. 4E-08lcmisec
Ramarks:
Qually, Seruece & Commitment
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Enterprise Trucking
Sample #3
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GRE&T LAVES SOIL ENW

PaGE 86 .

Aﬁ? Great Lakes Soil & Environmental Consultants, inc. GRAIN SIZE ANALYSIS
> 333 Shore Dve, Burr Ridge, IL 80521  Ph' (GJ0) 3210844  Fex (630) 321.0945 (ASTM D422)
Projact |Gary Landfil
Client Earth Tech, Inc, 3121 Butterfisid Road, Oak Brook, iL 80523 Aun., Mr Andy Querio
Fila No. 2315 | Sample #] S#3 | Dato Tested|  2/18/2002 | Tested by| MC
Qc by SM
_
Sample Location| &ee-gre Stock Pile N
Sample Description| Gray Clay ( ENTERPOsE TRUKINNG by )
_______________ ) < a t 1 4 I At é s_ 1'2'. § )
5 ":23bkg 5 ¢ i £ ¢
100
%0 1
80 ™ <]
70 N
60 i ==
50
i
40 b
30 J} s
20
10
0 l ]
100.000 10 000 1 000 0.100 0.010 0 Q01
% + 3™ % Graval % Sand % Siit % Clay
C.0 6.4 325 19.3 41.9
Sieve Slze Percent Passing Liquid Limit, L Plastic Limit, PL| Plasticily index, P!
3.0" 100.0 / Ve
15" 100.0 3 /7 12 1
s 1.0" 100.0
34" | 100.0 .
T2 376 Soll Classlfleation:|{CL Ve
fon
‘?18 n 9?? Soll Dascriptlon:!Sandy Laan Clay
No 4 83.8
No. 10 322
H1S
No, 40 87 0 System:)USCS
No, 100 67 2
4 No. 200 811
Remarks ]




1o

§3/21/2082 06: 44 6303218945 GREAT LAKES SOIL Enw .PHIJE
. MOISTURE - DENSITY
»E Great Lakes Soll & Environmental Consuitants Inc. RELATIONSHIP CURVE
‘ = 333 Shore Drive, Burr Ridga, IL 80521  Ph' (630} 321-0944 Fax: (630) 321-0945
ASTM D698-21

Project| Gary Landfill

Cllent| Earth Tech, Inc, 3121 Butterfleld Road, Oak Brook, IL 60523 Atin.: Mr. Andy Querio

File No. 23

15

Sample #

S#3

Date Tested 2/18/2002 Tested By AK

Qc By SM

Sample Locatlon

iEact-gide

Steck Plie

.Sample Dascription

Grey Clay CANTELPL) 5K~ TRUEN G RIAF)

Mold Hammer]

Type of Proctor|{Standard] Method; A . 58 Drop, in.
e d Size.in. Welght, Ib. p,in.| 12
No. of Layers 3 No. of Blows per Layer 25
140 ‘X
A
AW
130 AN
AN
G
[=9
> .
X
2 120 —
-]
(o] — -
Z~ W
& 7
N
110
N
\ 3
160 = 1
0 7z 4 [ 8 40 2 14 16 18 20 az 24 25 26 30
Molsture, %
Zarc Alr Vold Curve Soecliic Grawty 275
Resuits 3 )
Maximum 117.0 7 Optimum 135 Natural
Dry Density, pcf ’ Molsture Content, %! ) i Moisture Content, % N

Remarks




B3/21/2

a2

@5:44

6383210945

GREAT LAKES SOIL EMNY

P&GE @82

‘71? Great Lakes Soil & Environmental Consultants, Inc COEFFICIENT OF PERMEABILITY -
333 Shore Drive, Burr Ridge, IL 60521 P, (630) 3210944 Fax, (630) 321-0045 ASTM D5084
(FLEXIBLE WALL)
Project Gary Landfill
Client Earth Tech, Inc 3121 Butterfield Road, Oak Bmok, IL 80523 Ann., Mr Andy Quarla
File # 2315 | Date Tested 2/25/2002 [Testedby:] Ak [ QCby; SB
Sample ID: |S#3 Location [w Stock Pile
Sampls
o Gray Cla ( - 7 ~77 .
pescription |5 O (ENELLI5E TRUSAING  <paY)
Specimen Data
Initial
Diameter; 1015 cm Area, A: 80.2 agcm
Helght, L- 582 cm Voluma, V: 4708  cucm
- Masg of Sample - 970:8- g Molstare-Content: 155 % -
Wet Danslty 1268  pcf
Dry Density 114 pef s
Final
Dlamatar 10,10 -cm Area, A: 801 sq cm
Height, L: 582 cm Volume, V: 166.3 cucm
Mass of Sample: 964.00 g Moisture Content: 187 %
Wet Density - 1317 pcf
Dry Danslty 1128 pcf -
Deg of Saturation 82.2 w4
Test Data
Pormeant: De-glred Tap Walsr
Cel] Pressure 80.Q psi
Top Pressure 750 psl
Bottom Pressure 77.0 psi
Gradient, 242
Bureite Readings
Elapsed Cumutative ; o
Date Time Time Time Outiomr Inflow Outflow/Inflow| Fluid Temp. Permeablity
Rallo oC cm/gec
(Sec) (Sec)
co feled
2/25/2002 | 12:45PM 0 o] 3.94 374 20.0 ---
2/25/2002 | 140 PM 3300 3300 458 3.12 1.0 200 1.00E-07
2/25/2002 | 2.40 P 3600 53800 5.26 2.50 11 20.0 9 B3E-08
2/25/2002 ( 351 PM 4260 11160 582 1.88 0.9 200 8.93E-08
2/25/2002 | 4:45 PM 3240 14400 6.20 1.50 1.0 200 7 €3E-08
r/
Averago Parmsgpility = 9.1E-08|cm/sec
Remarks:

CQuainy, Ssrvics & Commiiman!
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Great Lakes Soil & Environmental Consultants, Inc.
333 Shore Drive, Burr Ridge, IL 60521 Ph (630) 321-0944 Fax (630) 321-0945

GRAIN SIZE ANALYSIS
(ASTM D422)

Remarks

Project |Gary Landfill
Client Earth Tech, Inc. 3121 Butterfield Road, Oak Brook, IL 60523 Attn.: Mr. Andy Queno
File No. 2315 |Sample #| cS-1 Date Tested|  4/30/2002 | Testedby| MC
Qc by SM
Sample Location
Sample Description| Gray Clay
o (=]
- e 2 2 51
5 hhi¥ b o g S s g
© - M - ® z z z r4 z
100
90 TH.
e
80 >
70 [~
s O
60 ~
50
40 ]
30 <
20
10
0
100 000 10 000 1 000 0100 0010 0 001
% + 3" % Gravel % Sand % Silt % Clay
00 00 277 29 1 43.3
Sieve Size Percent Passing Liquid Limit, L Plastic Limit, PL| Plasticity Index, PI
30" 100 0
15" 1000 25 13 12
10" 100 0
3/4" 100 0 . )
172" 7000 Soll Classification:|CL
3/8" 100 0 . e
No 4 1000 Soil Description: [Lean Clay with Sand
No 10 97 9 .
No 40 P System:|USCS
No 100 800
No 200 723




MOISTURE - DENSITY
“a,:" Great Lakes Soil & Environmental Consultants Inc. RELATIONSHIP CURVE
333 Shore Drive, Burr Ridge, IL 60521 Ph (630) 321-0944 Fax (630) 321-0945 ASTM D698-91
Project| Gary Landfill
Client] Earth Tech, Inc. 3121 Butterfield Road, Oak Brook, IL 60523 Attn.. Mr. Andy Querio
File No. 2315 Sample # CS-1 Date Tested 4/30/2002 Tested By NP
Qc By SM
Sample Location
Sample Description]Gray Clay
. Mold Hammer .
Type of Proctor|Standard] Method: A Size. in. 4 Weight, Ib. 55 Drop, in.| 12
No. of Layers 3 No. of Blows per Layer| 25
140
AN
AN
Ny
N
130 AN
AN
nG AN
Q
> N
<= A
2 120 =g
Q
a
>
[
N
N
110 —>
\\
N
100
0 2 4 6 10 12 14 16 18 20 22 24 26 28 30
Moisture, %
Zero Air Void Curve Specific Gravity 275
Results
Maximum Optimum Natural
Dry Density, pcf 1145 Moisture Content, % 14.5 Moisture Content, % 17.4
Remarks




. . COEFFICIENT OF PERMEABILITY -
%’_ Great Lakes Soil & Environmental Consultants, Inc ASTM D5084

333 Shore Drive, Burr Ridge, IL 60521 Ph (630) 321-0944 Fax (630) 321-0945 (FLEXIBLE WALL)

Project Gary Landfill
Client Earth Tech, Inc 3121 Butterfield Road, Oak Brook, IL 60523 Attn Mr Andy Queno
File # 2315 Date Tested 5/3/2002 |Testedby:|  AK QCby: | SMm
Sample ID: |ST-1 Location
Sample
Description Dark grayish brown clay

Specimen Data

Initial
Diameter 710 om Area, A 396 sqcm
Height, L 670 cm Volume, V 2653 cucm
Mass of Sampte 5618 g Morsture Content 179 %
Wet Density 1322  pcf
Dry Density 1121 pcf
Final
Diameter 705 cm Area, A 390 sqcm
Height, L 665 cm Volume, V 2596 cucm
Mass of Sample 56110 g Mossture Content 186 %
Wet Density 1349  pcf
Dry Density 137  pcf
Deg of Saturation 1005
Test Data
Permeant De-aired Tap Water
Cell Pressure 80 0 psi
Top Pressure 750 psi
Bottom Pressure 77 3 psi
Gradient 24 1
Date Tine E[_?I?::d Cu?]:iaehve Ou?ﬂu;:“e Read;:ﬁ:w Qutfiow/Inflow| Fluid Temp Permeability
(Sec) (Sec) Ratio oC cmisec
cc cc
5/3/2002 | 115PM 0 0 290 524 200 ---
5/3/2002 | 215PM 3600 3600 314 500 10 200 6 39E-08
5/3/2002 | 315PM 3600 - 7200 335 478 10 200 5 97E-08
5/3/2002 | 4 15PM 3600 10800 356 458 11 200 5 52E-08
5/3/2002 | 515PM 3600 14400 376 4 37 10 200 5 89E-08
Average Permeahility = 5.9E.08lcmisec
Remarks

Quality, Service & Commitment




Great Lakes Soil & Environmental Consultants, Inc

COEFFICIENT OF PERMEABILITY -

%" 333 Shore Drive, Burr Ridge, tL 60521 Ph (630) 321-0944 Fax (630) 321-0945 (FLAEiTg'LESV?IifLL)
Project Gary Landfill
Client Earth Tech, Inc 3121 Butterfield Road, Oak Brook, IL 60523 Attn. Mr Andy Querio
File # 2315 Date Tested 5/3/2002 Tested by: AK QC by: SM
Sample ID: [ST-2 Location
Dess.acr::g:?on Dark grayish brown clay
Specimen Data
Initial
Diameter 705 ‘cm Area, A 390 sgcm
Height, L 672 com Volume, V 2623 cucm
Mass of Sample 5605 g Moisture Content. 157 %
Wet Density 1333 pcf
Dry Density 1152 pcf
Final
Diameter 710 cm Area, A 396 sqcm
Height, L 670 cm Volume, V 2653 cucm
Mass of Sample 56070 g Moisture Content 170 %
Wet Density 1319 pcf
Dry Density 1128 pcf
Deg of Saturation 894
Test Data
Permeant De-aired Tap Water
Cell Pressure 800 psi
Top Pressure 750 psi
Bottom Pressure 77 3 psi
Gradient 241
Date Time El_?f;f:d cur.;.]:#‘i“ve Ou'?ﬂuc::“e Read::zzw Outflow/inflow| Fluid Temp Permeability
(Sec) (Sec) Ratio oC cm/sec
cc cc
5/3/2002 | 115PM 0 0 2 96 512 200 -
5/3/2002 | 215 PM 3600 3600 312 492 08 200 5 44E-08
5/3/2002 | 315PM 3600 7200 328 475 09 200 4 69E-08
5/3/2002 | 4 15PM 3600 10800 344 459 10 200 4 47E-08
5/3/2002 | 515PM 3600 14400 360 443 10 200 4 53E-08
Average Permeabhility = 4 BE.ORIcmlisec
Remarks:
L
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Photo Documentation
Slurry Wall Repair

Photo # 1 (Facing south). Site before repair work began. View is looking south with
Burr St. on the left and Gary Landfill on the other side of the fence. GP-4 is the 3 ft tall
rectangular structure protruding from the grass in the lower right corner of the photo.

Photo # 2 (Facing southwest). Excavation at approximately 6 feet in depth with oftsite
groundwater accumulation. GP-4 is just out side of the photo, but would be near the
lower right.
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Photo Documentation
Slurry Wall Repair

Photo # 3 (Facing southwest and down). The existing slurry wall is exposed and can be seen here
as the bluish gray colored material in the sandy soil.

compaction from the downward pressure of the track hoe scoop.
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Photo Documentation
Slurry Wall Repair

Photo # 5 (Facing southwest). The clay repair material is placed in lifts of 6 inches thick
and achieves compaction by using a sheep’s hoof roller compactor.

Photo # 6 (Facing north east).

The repair to the slurry wall was
made in three increments. The
second repair increment 1s being
excavated here. Where the people
are standing is the first repair
increment, which has received
compacted clay repair material.
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Photo Documentation
Slurry Wall Repair

- A B R X b N S L -
Photo # 7 (Facing southeast). After compaction a smooth surface was made using the
track hoe scoop where in-situ soil testing was performed with nuclear density test

equipment.

2 N ¥
IR e SF L

Photo # 8 (Facing north). The final lift of clay was placed across the entire area of repair and

compacted. Rough grading was made in preparation for placement of topsoil.

Attachment 4. page 4 of' 3



Photo Documentation
Slurry Wall Repair

3 LT ~ 7 R =
Photo # 9 (Facing south). Topsoil was placed and spread to transition smoothly with
former grades. Then grass seed was applied to areas devoid of vegetation.

SR
- --J:“;"b!tm.
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